Microbacterium ginsengisoli sp. nov., a b-glucosidase-producing bacterium isolated from soil of a ginseng field , a b-glucosidase-producing bacterium, was isolated from a soil sample from a ginseng field in the Republic of Korea and characterized in order to determine its taxonomic position. Cells were Gram-positive, heterotrophic, strictly aerobic, non-motile short rods. 16S rRNA gene sequence analysis revealed that strain Gsoil 259 T belonged to the genus
The genus Microbacterium was first described by OrlaJensen (1919) , and its description was emended by Collins et al. (1983) and again more recently by Takeuchi & Hatano (1998) to unite the genera Microbacterium and Aureobacterium. At the time of writing, the genus Microbacterium consists of 45 species with validly published names (type species, Microbacterium lacticum). The members of the genus were isolated from various environments (Collins & Bradbury, 1992; Takeuchi & Hatano 1998; Rivas et al., 2004; Park et al., 2006) . During a study on the culturable aerobic bacterial community in soil from a ginseng field of Pocheon in the Republic of Korea, a large number of novel bacterial strains were isolated (Im et al., 2005) . On the basis of 16S rRNA gene sequencing data, one of these strains, Gsoil
259
T , which appeared on 10-fold-diluted R2A agar, was found to be a member of the genus Microbacterium and was subjected to taxonomic investigation.
The Gram reaction was performed by the non-staining method, as described by Buck (1982) . Cell morphology and motility were observed under a Nikon light microscope (61000 magnification) using the hanging drop method, with cells grown on R2A agar (Difco) for 2 days at 30 u C. Catalase activity was determined by assessing bubble production with 3 % (v/v) H 2 O 2 , and oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine. Growth at different temperatures (4, 18, 25, 30, 37 and 42 u C) and various pH values (pH 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5, 9 .0, 9.5 and 10.0) was assessed after 5 days incubation in R2A broth. For the pH experiments, three different buffers were used (final concentration, 50 mM): acetate buffer was used for pH 5.0-5.5; phosphate buffer was used for pH 6.0-8.0; Tris buffer was used for pH 8.5-10.0.) Salt tolerance was tested in R2A broth supplemented with 1-10 % (w/v) NaCl after 5 days incubation. Growth on nutrient agar, trypticase soy agar (Difco) and MacConkey agar was also evaluated at 30 u C. Anaerobic growth was performed in serum bottles by adding thioglycolate (1 g l
21
) to the R2A broth and replacing the upper air layer with nitrogen gas. Tests for the degradation of DNA [using DNase agar (Scharlau); degradation by DNase was assessed by flooding plates with 1 M HCl], chitin, starch, skimmed milk (Atlas, 1993) , lipid (Kouker & Jaeger, 1987) , xylan and cellulose (Ten et al., 2004) were performed and evaluated after 2 weeks. The utilization of substrates as sole carbon sources and the activities of some enzymes were tested by using the API ZYM, API 50 CH, API 20NE and API 32GN galleries according to the instructions of the manufacturer (bioMérieux).
To measure the G+C content of the chromosomal DNA, genomic DNA from the novel strain was extracted and purified as described by Moore & Dowhan (1995) , degraded enzymically into nucleosides and then the G+C content was determined as described by Mesbah et al. (1989) , using reversed-phase HPLC. Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v), evaporated under vacuum conditions and reextracted in n-hexane/water (1 : 1, v/v). The crude nhexane-quinone solution was purified using Sep-Pak Vac silica cartridges (Waters) and subsequently analysed by HPLC as described previously (Hiraishi et al., 1996) . Cellular fatty acids were determined for strains grown on trypticase soy agar for 3 days. The fatty acid methyl esters of cells grown on trypticase soy agar for 3 days at 30 u C were prepared according to the protocol of the Sherlock Microbial Identification System (MIDI system; http:// www.midi-inc.com/) and analysed by GC (6890; Hewlett Packard) using the Microbial Identification software package (Sasser, 1990) . The amino acid composition of the cell-wall peptidoglycan was determined using TLC after hydrolysis with 6 M HCl at 100 u C for 18 h, as described by Komagata & Suzuki (1987) . The cell-wall sugars were analysed as described by Staneck & Roberts (1974) . DNA-DNA hybridization was performed fluorometrically using the method of Ezaki et al. (1989) , with photobiotin-labelled DNA probes and microdilution wells.
Extraction of genomic DNA was performed with a commercial genomic DNA-extraction kit (from Solgent) and PCR-mediated amplification of the 16S rRNA gene and sequencing of the purified PCR product were carried out according to Kim et al. (2005) . Full sequences of the 16S rRNA gene were compiled using SeqMan software (DNASTAR). The 16S rRNA gene sequences of related taxa were obtained from GenBank. Multiple alignments were performed using the CLUSTAL_X program (Thompson et al., 1997) , gaps were edited in the BioEdit program (Hall, 1999) and evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1983) . Phylogenetic trees were constructed with neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971) methods, using the MEGA3 program (Kumar et al., 2004) and bootstrap values based on 1000 replications (Felsenstein, 1985) .
The physiological characteristics of strain Gsoil 259
T are summarized in the species description and selective characteristics are compared with those of closely related type strains in Table 1 .
The 16S rRNA gene sequence of strain Gsoil 259 T determined in this study was a continuous stretch of 1458 bp (base positions 20-1499 with respect to the Escherichia coli numbering system). In the phylogenetic tree ( Fig. 1 ; an extended version of this tree is available as Supplementary  Fig. S1 in IJSEM Online), strain Gsoil 259 T clustered within the genus Microbacterium of the class Actinobacteria. The highest levels of 16S rRNA gene sequence similarity (98.5 and 97.9 %) were found with respect to Microbacterium arborescens IFO 3750
T and Microbacterium imperiale IFO 12610
T , but the corresponding levels of DNA-DNA relatedness were 20.7 and 17.5 %, respectively. This level is sufficiently low to permit the classification of strain Gsoil 259
T within a distinct species with respect to previously described type strains (Wayne et al., 1987) .
The chemotaxonomic characteristics of strain Gsoil 259 T were in agreement with the results of the phylogenetic inference, confirming that the novel bacterium belongs to the genus Microbacterium. The major menaquinones of Gsoil 259 T were MK-11 (37 %) and MK-12 (63 %), matching the profile reported for the phylogenetically closest species, M. arborescens and M. imperiale (Takeuchi & Hatano, 1998) . The cellular fatty acids (representing .1 % of the total) comprised branched fatty acids anteiso-C 15 : 0 (32.80 %), iso-C 15 : 0 (3.30 %), iso-C 16 : 0 (19.47 %), anteiso-C 17 : 0 (40.37 %) and iso-C 17 : 0 (1.34 %) and straight-chain fatty acid C 16 : 0 (1.84 %) (Supplementary Table S1 ). However, the novel bacterium clearly differed from related species in terms of cell-wall composition (Table 1 ). The cell-wall diamino acid of Gsoil 259 T was ornithine, while that of M. arborescens and M. imperiale was lysine; only rhamnose was found in the cell wall of Gsoil 259 T , whereas the phylogenetically related species contained several sugars. The DNA G+C content of strain Gsoil 259 T was 69.4 mol%.
On the basis of the phenotypic, chemotaxonomic and phylogenetic data, strain Gsoil 259 T represents a novel species of the genus Microbacterium, for which the name Microbacterium ginsengisoli sp. nov. is proposed.
Description of Microbacterium ginsengisoli sp. nov.
Microbacterium ginsengisoli (gin.seng.i.so9li. N.L. n. ginsengum ginseng; L. n. solum soil; N.L. gen. n. ginsengisoli of soil of a ginseng field, the source of the type strain).
Cells are Gram-positive, heterotrophic, strictly aerobic, non-motile, short rods, about 0.3-0.4 mm in width and 0.6-0.8 mm in length. Colonies grown on R2A agar for 2 days are smooth, circular, convex, transparent and yellow. Growth occurs at 18-30 u C, pH 5-9 and in the presence of up to 4 % (w/v) NaCl. No growth occurs on MacConkey agar. Catalase-and oxidase-positive. Arginine *Data from API ZYM tests. The intensity of the colour was measured on a scale from 0 to 5. Values of 0 and 1 were interpreted as negative and values between 2 and 5 were interpreted as positive (Mudarris et al., 1994 In API ZYM assays, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, b-galactosidase, a-glucosidase, b-glucosidase and N-acetyl-b-glucosaminidase activities are present, but alkaline phosphatase, lipase (C14), cystine arylamidase, a-chymotrypsin, naphthol-AS-BI-phosphohydrolase, agalactosidase, b-glucuronidase, a-mannosidase and afucosidase are absent. Cell-wall peptidoglycan contains ornithine. Cell-wall sugar is rhamnose. The predominant menaquinones are MK-11 and MK-12. The major fatty acids are anteiso-C 17 : 0 , anteiso-C 15 : 0 and iso-C 16 : 0 . The DNA G+C content is 69.4 mol%.
The type strain, Gsoil 259 T (5KCTC 19189 T 5DSM 18659 T ), was isolated from a soil sample from a ginseng field in Pocheon in the Republic of Korea. 
Microbacterium.
Filled circles indicate branches that were also recovered by using the maximum-parsimony algorithm. Bootstrap percentages (based on 1000 replications) greater than 60 % are shown at branch points. Bar, 0.02 substitutions per nucleotide position.
